Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


i 


AIC-158 


02  IT3B  STATES  DEPAEBMEl'IT  OF  AGRICULTURE 
Bureau  of  .agricultural  and  Industrial  Chemistry 
Agricultural  Chemical  Research  Division 
2100  Robert  3.  Lee  Boulevard 
Hew  Orleans,  Louisiana 


RJF  ;RT  0?  STUDIES  Or!  DKIFOBIvlITY  OF  QUALITY  OF  3..JET  SUGARS,  HO.  XXVI 


I.     Chemical  and  Physical  Studies  on  Beet  Sugars 

of  the  1946  Campaign,  by  C.  A.  Fort  and  S.  Byall. 

I.     Biological  Studies  of  the  1943  Beet  Sugars,  by 
H.  H.  Hall  and  Dorothea  J".  Teunisson. 


/ 


REPORT  HIMBEH  aWZ 

sA  Review  of  the  Operating  Data  of  the  1S46  Campaign 
•and  of  Chemical,  Physical  and  Biological  studies  on 
the  Sugars  Produced. 

PREFACE 

Vdth  74  factories  in  operation  the  campaign  of  1946  approached  normal 
production.    The  non-Steffen  operation  of  nine  Stiffen  equipped  factories 
was  continued.    All  but  one  factory  submit  bed  composite  sugar  samples  which 
have  been  critically  examined.     Pour  additional  sugars  were  included  in  the 
studies,  namely  numbers  4606B,  465GB,  4694  and  4695.     The  last  two  were  not 
used  in  preparing  the  general  averages. 

In  Part  I  are  presented  (l)  a  tabular  summary  and  a  discussion  of  the 
operating  data  supplied  by  the  sugar  factories  and  (2)  the  chemical  and 
physical  data  obtained  von  the  sugars.     In  Part  II  are  summarized  the  bio- 
logical data  in  respect  tc  thermophilic  and  nosophilia  contaminants  of  the 
sugars. 

ho  special  studies  of  sugar  quality  factors  or  analytical  methods  are 
.riven  this  year  duo  to  the  desirability  of  more  attention  tc  the  beet  stor- 
age problem  and  tc  the  recovery  of  by-products  through  the  use  of  ion- 
exchangers.     It  is  a  distinct  credit  to  the  industry  that  during  the  war 
period  just  passed,  when  sugar  quality  was  not  a  sales  factor,  high  quali- 
ty was  .maintained.     The  excellent  cooperation  in  submitting  the  composite 
sugar  samples  and  the  operational  data  was  also  continued,  and  this  compara- 
tive report  is  made  possible  only  through  this  coooeration. 


PaRT  I 

CHEMICAL  AND  PHYSICAL  STUDIES  OIJ  THE  B^iT  SUGARS 
Of  TIE  1946  CAMPAIGN 

By  C.  A.  Fort  and  S.  Byall 

A.     Factory  Operating  Data 
Waalitv_nf  beets  and  diffusion  Juices.     (Table  l)  In  spite  of  exceptional - 
ly  high  sucrose  contents  in  the  beets  in  the  Eastern  area,  the  general  trend 
in  this  respect  was  still  downward.    Continuation  of  the  cycle  of  low  and 
high  sucrose,  which  was  pointed  out  in  the  report  for  the  1944  campaign,  would 
mean  a  relatively  low  sucrose  level  for  another  year.     The  general  average 
reached  a  high  of  16.85  in  1944;  in  1945  it  was  down  to  16.10;  and  this  past 
season  it  was  15.79.     Since  data  are  available  for  only  fifteen  years  it  is 
uncertain  whether  tho  observed  cycle  was  real  or  accidental  but  if  real*  there 
should  be  an  improved  sucrose  content  in  194S  and  a  high  the  following  year. 
Of  course,  data  for  limited  areas  do  not  follow  this  general  trend,  because 
the  average  values  represent  mostly  tho  conditions  in  areas  where  factories 
are  most  numerous. 

The  purity  of  diffusion  juice  showed  another  slight  decrease.    As  may  be 
seen  on  page  5  in  Report  Number  XXIV  (issued  July  1245; »  juice  purity  was  low- 
est in  1935  and  increased  steadily  to  a  high  of  87.3  in  1944.     In  the  past  two 
years  it  has  decreased  again,  being  66.7  in  1945  and  66.4  in  1946.     The  non- 
sugars  in  juice  reached  a  low  of  2.36;£  on  beets  in  1942  and  have  since  pro- 
gressively increased  to  2.48;/o.     It  is  possible  that  the  purity  and  non-sugars 
follow  the  trend  in  the  use  \f  fertilizer  rather  than  being  directly  corre- 
lated with  the  sucrose  content.     For  example,  purities  continued  to  increase 
during  the  years  1940-42  in  spit:  of  low  sucrose. 
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(2)  Liming  and  Carbcnatior .  (Table  l)  These  operations  averaged  as  usual 
except  for  a  small  increase  in  the  soda  ash  used.     This  increase  was  pos- 
sibly due  to  a  larg  )r  tonnage  of  partially  deteriorated  beets  foil owing 
severe  freezing  weather  in  some  areas  before  the  beets  could  be  harvested. 
Continuous  first  carbonation  was  put  into  service  at  four  additional  facto- 
ries ♦     Of  the  currently  operating  factories  some  21  still  use  the  batch  proc- 
ess for  first  carbonation,  but  all  except  five  use  continuous  second  carbona- 
tion. 

( '6 )  Sulphur:;,  nr .     (Table  2)   The  sulphur  used  per  ton  of  b--ets  was  slightly 
less  than  in  recent  years.     Nearly  GO/j  of  the  factories  sulphured  thin  juice 
only;  the  remainder  either  divided  the  sulphuring  between  thin  juice  and 
thick  juice  or  used  the  entire  amount  on  the  thick  juice.     The  five  facto- 
ries sulphuring  thick  juice  used  only  a  relatively  lev;  amount  of  sulphur* 
and  the  resultant  sugars  contained  «5  p. p.m.  SOg.    Six  factories  of  the  same 
area,  which  sulphured  both  thin  and  thick  juice,  used  double  the  sulphur 
but  still  had  only  the  a  p.p.ri.  SCv,  in  their  sugars.     Six  factories  of  this 
area,  which  sulphured  thin  juice  only,  used  slightly  no re  sulphur  than  the 
last  group  and  the  sugars  had  G  p. p.m.  SOo.     It  appears  that,  for  the  amount 
of  sulphur  used,  split  sulphuring  gave  the  lowest  sulphites  in  sugars.  This 
result  may  bo  due  to  factors  other  than  the  place  of  sulphuring. 
(-..-)  Chan  ;.-  in  pH  Sarin;';  Juice  Evaporation.     (Table  2)  The  usual  inconsisten- 
cies in  behavior  of  the  pH  during  evaporation  of  juice  are  evident  this  year. 
Since  there  s :-ena  to  bo  a  tendency  for  factories  in  a  given  area  to  show  simi- 
lar trends  in  pE  changes,  and  also  because  it  has  been  observed  at  individual 
factories  that  beets  from  different  receiving  stations  produce  a  diverse  be- 
havior in  respect  to  pH  changes,  it  is  evident  that  some  element  of  non-sugar 
composition  is  primarily  responsible.    All  attempts  to  establish  correlations 
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TABLB  1 
BEET  END  PROCESS  DATA 


(a)  IIor.-Stc-.ffon  Operations 


Key 

if 

Boo 

4- 
w 

Juice 

Lime 

Soda 

Car conation 

l\To. 

Polari- 

Purity 

Erix 

Purity 

Used 

Lbs .Per 

♦Alkalinity 

Temp. 

zation 

"  " 

%  Beets 

Ton 

1st 

2nd 

2nd  C; 

4601 

Id.  72 

35.4 

12.1 

65.3 

3.12 

0.30 

0.087 

0.014 

35 

4G03 

14.93 

11.4 

36.2 

1.49 

0.52 

0.073 

9.2 

30 

4604 

18.85 

64.9 

12.0 

37.4 

3.30 

0 

11.2 

9.2 

95 

4605 

15.73 

85.9 

12.2 

88  .3 

2.03 

0.05 

0.076 

9.2 

100 

460  6a 

17.67 

CO.  7 

14.7 

62.6 

3.25 

0.40 

0.032 

0.017 

97 

460  uB 

17.35 

84.3 

14.8 

86.2 

2.51 

0.20 

0.082 

0.015 

97 

4  60S 

16.16 

86.7 

13.5 

89.0 

1.91 

0.27 

0.077 

8.8 

93 

4609 

17.90 

83.0 

11.7 

37.2 

2.20 

0 

0.082 

0.010 

97 

4610 

14.65 

_  _ 

11.0 

86.0 

1,42 

0.29 

0.070 

9.2 

39 

4311 

13.81 

 m 

11. 2 

85.3 

1.47 

0.48 

0.082 

9.2 

85 

4612 

15.69 

84.1 

12.5 

8vi.6 

2.01 

0 

0.069 

0.014 

96 

4613 

13.19 

89.2 

13.3 

89.9 

2.25 

0.02 

0.070 

8,4 

94 

4614 

14.89 

81.7 

14.6 

35.0 

2.57 

0.06 

0.097 

0.017 

96 

4615 

15.89 

86.3 

13.7 

67.1 

2.07 

0 

10.3 

9.2 

97 

4616 

16.22 

Q  A  Q 

C  (i  •  J 

12.3 

36.2 

Cj  •  o  3 

0.01 

0.072 

3.9 

96 

4617 

15.77 

14.7 

35.6 

2.59 

0.33 

10,5 

8.8 

96 

4618 

17.60 

86.5 

12.8 

Q  <~  A 
Ou  •  'x 

2.50 

0.15 

0.086 

3,0 

98 

4621 

16.25 

88.7 

13.8 

87.7 

2.23 

0.07 

0.078 

0.021 

98 

4622 

13.36 

9.8 

84.3 

1.33 

0.10 

0.074 

9.3 

89 

4623 

16.00 

84.3 

13. 1 

87.1 

3.22 

0.78 

0.073 

9.1 

95 

4625 

14.60 

10.5 

86.0 

1.26 

0.20 

0.074 

9.4 

90 

4627 

17.90 

81.0 

11.5 

86.8 

3  •  41 

0.98 

0.075 

9.0 

97 

4632 

13.89 

10.2 

85.3 

1.46 

0.23 

9.4 

89 

4633 

17,24 

85.8 

12.9 

36.7 

2.81 

0 

0.063 

0.018 

80 

4634 

16.07 

84.2. 

13.8 

85.7 

2.36 

1.37 

0.066 

9.1 

89 

4635 

15.13 

8  c  •  6 

11.6 

86.3 

1.94 

0.42 

0.074 

9.3 

90 

463S 

14.47 

84.9 

11.8 

33.7 

1.76 

0 

0.083 

9.2 

85 

4643 

16.83 

11.9 

87.9 

1.46 

O.li 

0.071 

9.4 

4645 

15.17 

33.0 

11.7 

84.8 

2.56 

0.G1 

0.090 

0.016 

92 

4647 

17.90 

85.0 

12.7 

36.1 

2660 

0 

0.075 

0.012 

100 

4  6'!.  9 

16.07 

12.9 

38.0 

2.26 

0 

10.9 

9.5 

93 

4  6  50 

15.26 

11.1 

86.8 

1.  74 

0.22 

0.074 

9.2 

92 

4651 

17.65 

35.7 

13.9 

87.4 

2.49 

0 

0.079 

3.8 

4652 

17.36 

84.4 

12.3 

37.4 

2.50 

0 

11.1 

9.2 

93 

4654 

15.67 

34.2 

11.2 

36.9 

2.16 

0.51 

0.065 

9.4 

91 

4655 

17.77 

13.3 

36.3 

■z  n- 
o  .  <->  u 

1.80 

0.058 

0.017 

85 

4659 

16.00 

36.7 

11.3 

83.2 

2  *  50 

0 

0.082 

8.8 

92 

4661 

15.74 

O ■»  O 

13.4 

67.2 

1.99 

0.25 

0.071 

9.2 

90 

4662 

17.55 

87.4 

11.1 

nn  a 
OO  •  '.- 

3.10 

0.57 

0.079 

0.018 

91 

4663 

17.45 

82.5 

10.9 

87  2 

3.79 

1.16 

0.073 

9.4 

97 

4666 

18.85 

89.7 

12.7 

39,5 

n    o  o 

0.03 

0.065 

0.013 

98 

TABLE  1  -  Continued 


Key 

Bog 

t 

Jul 

CO 

Lime 

Soda 

Ca 

rbonation 

No. 

Polari- 

Purity 

Bri:: 

Purity 

Used 

Lb  s. Per 

♦Alkalin 

ity 

Temp , 

zation 

%  Boots 

'  Ton 

1st 

2nd 

2nd  < 

4669 

X  o  •  20 

84.3 

12.7 

84.2 

2.16 

0.10 

0.034 

9.2 

90 

4673 

14.14 

84.3 

11.2 

85.7 

1.97 

0 

0.077 

9.4 

90 

4576 

86.1 

11.8 

87.3 

3.70 

0.41 

11.1 

9.2 

102 

4679 

15.32 

83.5 

12.0 

85.6 

2.60 

0.63 

0.065 

9 . 4 

4S80 

13.84 

32.6 

12.8 

84.1 

1.68 

0 

0.076 

0.020 

100 

4682 

14.12 

10.6 

86.2 

1.39 

0 

0.030 

9.3 

93 

4691 

18.00 

13.2 

89.8 

2.55 

0 

0.056 

0.015 

34 

4694 

16.90 

84.1 

12.9 

38.6 

2.63 

0 

0.075 

8.8 

92 

(b)  St 

effen  Op 

orations 

4602 

17. S3 

m  — 

12.6 

86.2 

4.51 

1.40 

0.071 

9.0 

89 

4607 

16.13 

10.8 

88.4 

2.51 

0.  20 

0.070 

9.3 

96 

4620 

16.43 

86,4 

12.2 

36.9 

3.39 

0.11 

0.083 

9.3 

90 

4624 

14*94 

10.0 

86.3 

3.51 

0.30 

0.075 

9.3 

84 

4626 

13.53 

m 

10.4 

65.1 

O  •  CO 

0.63 

10.6 

9.2 

33 

4626 

13.82 

79.7 

12.4 

61.8 

6.30 

0.50 

0.050 

8.1 

85 

^629 

14.63 

12.2 

86.0 

4.26 

0.30 

0.073 

0.011 

92 

4630 

13.91 

10.6 

O  -i  .  O 

1.13 

10,0 

9.1 

35 

4631 

X  4  c  •  3 1 

35.3 

12.9 

6  5  •  4 

3  •  64 

0.58 

10.3 

9.1 

91 

4637 

15.75 

36.5 

12.5 

67.9 

4.06 

0.52 

0.069 

0.016 

92 

4640 

14.94 

65.0 

11.2 

86,6 

3.49 

1.31 

0.064 

0.018 

96 

4641 

14.62 

10.3 

66.0 

2.94 

0.21 

0.073 

9.1 

85 

4642 

14,27 

*•  — 

10.0 

86.3 

3.31 

0.27 

0.060 

9.2 

87 

4646 

16.22 

33.4 

12.3 

33.0 

3.09 

0.07 

10.7 

8.9 

90 

6653 

16.21 

36.1 

15.0 

67.1 

3.53 

0.76 

0.059 

8.6 

95 

4656 

13.94 

10.5 

84.9 

2.39 

0*77 

11.0 

9.3 

86 

4657 

16.42 

36.1 

13.8 

86.3 

3.96 

2.26 

0.073 

0.016 

94 

4660 

13.79 

85.7 

11.0 

67.4 

4.27 

0 

11.1 

3.3 

33 

4664 

16.51 

31.9 

14.5 

32.6 

4.10 

1.11 

0.076 

6.9 

08 

4665 

15.16 

11.5 

3.11 

0.54 

0.069 

9.1 

83 

4636 

15.97 

65.9 

12.0 

67.6 

4.56 

0 

0.082 

9.6 

86 

4671 

j_  i  .  X  \J 

37.4 

12.3 

8  0  .  4 

'•?  17*9 

0.64 

0.066 

0.023 

96 

4672 

T  ■'•    t  O 
j—  -  •  ■-- 

9.3 

Q  c;  -z 

2.68 

0.65 

0.060 

9.2 

84 

4675 

15.49 

82  •  2 

10.4 

62.6 

3.99 

0 

0.077 

3.4 

93 

4677 

15.17 

85.1 

12.0 

65.4 

<?  on 
6  •  JL 

0.10 

0.077 

9.2 

83 

4673 

14.48 

G  x#  6 

12.0 

pp  / 

.   £  -i- 

1.42 

0.076 

0.014 

36 

4683 

15.13 

r)  t  * 

12.3 

o  6  .  2 

4 .09 

0.01 

0.063 

0.015 

32 

4684 

16.58 

67.1 

14.5 

8b,4 

3.15 

0.02 

0.084 

91 

4605 

16.34 

66.0 

12.8 

38  .  5 

3.00 

0.19 

0.076 

3.7 

36 

Avg, (a 

,)l6.136 

12.3 

36.67 

2.32 

0.26 

10,9  pE 

3.2  pH  33 

Al'k 

.  0.075 

0.017 

Alk. 

-wg,(l) 

) 15. 203 

11.9 

6  5.95 

3.63 

0.53 

10.3  pH 

3.1  pH  30 

iilk 

,  0.075 

0.016 

-ilk. 

*Alkal 

initio c 

gives  in 

pH  whon 

.  thy  so  data  wore 

supplied, 

othc  rwis-.; 

,  tho  value 

given 

i  3  the  v 

isual  titr 

at ion  alkalinity 

oxprossud  as  CaO 

• 
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based  on  any  of  tho  constituents  normally  determined  have  failed.     This  is 
not  entirely  surprising  since  few  data  are  available  on  the  non-sugar  com- 
position of  thin  juices  and  the  resulting  thick  juices,  except  as  they  might 
be  deduced  from  sugar  analyses, 

(5j  Standard  Liquor.     (Table  2)  There  was  a  slight  increase  in  the  average 
density  of  the  standard  liquor  as  filtered.    About  10%  of  the  factories  filt- 
ered at  65°  Brix  or  higher.    Nearly  half  of  tho  factories  used  either  top 

t 

discharge  presses  or  double  filtration  or  both.     whatever  the  equipment  used 
the  care  in  maintenance  of  the  presses  and  in  the  recirculation  are  of  primary 
importance  in  yielding  liquors  and  sugars  of  low  turbidity  and  low  bacterial 
c  ount . 

The  use  of  filter  aid  shows  a  decrease  as  compared  with  laut  year,  espe- 
cially at  Steffon  factories.     The  annual  figures  show  a  fairly  steady  increase 
in  the  use  of  filter  aid  for  non-3 toff on  operations  but  no  trend  is  evident 
at  Steffen  factories.     The  summary  for  the  past  seven  years  follows,  and  the 
turbidity  values  en  the  corresponding  sugars  are  also  given. 

iinnuivL  Use  of  Filter  Aid 

Non-Stcffen    Steffen  

Filter  Aid  Sugar  filter  Aid  Sugar 

Lbs,  Per  Turbidity  Lbs.  For  Turbidity 


Year        Ton  Beets  Units  Ton  Beets  Units 


1040  0.44  —  0.50 

1041  0.44  4.7  0.57  4.3 

1042  0.49  4.2  0.G3  5.2 

1943  0.56  3.1  0.66  3.0 

1944  0.62  3.7  0.57  3.0 
19^5  0.62  3.3  0.76  3.0 
19--6  0.60  3.4  0.65  2.G 


RU3LS  2 
INBSEOSDlilS  PROCESS  B&Ti 


(a)  Non-Staff en  Operatibiis 


Key 

Total 

Xhin 

Thi 

ck  Juice 

s 

tandard 

Liquor  or  El 

:>w-up 

Ho. 

Sulphur 

JuicG 

" 

~  ._ 

Filtration 

Lime 

used 

pH 

pH 

Purity 

Purity 

Brix 

Filter  Aid 

Tor.^p  . 

salts 

Lbs  ,Pc-r 

Lbs.  Per 

Co 

of.  ■ 

Ton 

Ton 

4601 

♦0.22 

p  1 
w  o  -." 

G.6 

91.3 

92.5 

64.1 

0.74 

93 

0.086 

4603 

0.5  j 

P  1 

O  9  -L 

8.9 

61.1 

67.1 

0.42 

09 

0.045 

4604 

*0.21 

6.7 

91.6 

62.4 

60  .1 

0.70 

91 

0.037 

4605 

0  •  '±7 

p  ^ 

9.6 

90.7 

92.4 

67.7 

0.61 

95 

0.033 

0,26 

G.O 

66.3 

JO  .  3 

63.5 

0.69 

92 

0.156 

4606c 

0.20 

«•  — 

6.4 

90.3 

92.2 

62.6 

0 . 43 

92 

0.054 

4608 

0.26 

Q  1 
vJ  «  JL 

6.3 

91.4 

92.0 

60.3 

0.62 

92 

0.053 

4609 

vj 

C.5 

9.6 

90.5 

91.6 

65.6 

0.45 

92 

0.042 

4610 

0.40 

n  o 

G.9 

k   —  — 

:*o.o 

0.34 

0.024 

4611 

0.5D 

0  •  'x 

9.0 

 -— 

DO.  6 

60. 4 

0. 25 

91 

0.027 

4612 

0. 60 

7.4 

7.1 

QkJ  •  3 

90.0 

67.2 

0.75 

93 

4613 

*0.30 

0.6 

jo? 

62.7 

93.2 

63.3 

0.46 

oo 

o 

0.002 

4614 

0.30 

6.3 

66  .  6 

01.5 

o6.0 

0.63 

65 

0.043 

4615 

0.60 

7.6 

91.3 

64.2 

0.61 

93 

0.057 

4616 

0.22 

0  3 

O  A 

9)  — 

90.6 

6  2.2 

70.3 

0.45 

92 

0.067 

4617 

0.43 

o  — 
C  *  o 

7.7 

90.  9 

92.9 

65.5 

0.55 

93 

4616 

*0.30 

o  o 

6.0 

91.3 

9  2.7 

56 . 1 

0.39 

90 

0.057 

4621 

0.40 

7.9 

G.O 

91.7 

93.4 

66.2 

0.59 

94 

0.030 

4622 

0  •  50 

7.0 

9.0 

09.  G 

63 .6 

0.40 

94 

4623 

*0.13 

6.1 

•  - 

Q  X  •  3 

92.1 

65.0 

0.62 

OA 

X 

0.034 

4625 

*0.64 

7.6 

0  •  o 

•j 1 0  .  d* 

70.7 

0.40 

63 

6.034 

4627 

*0.12 

6.0 

3  •  G 

91.0 

2  .  O 

64.3 

0.76 

6  7 

0.012 

4632 

0.56 

7.4 

b  •  c; 

90.5 

66 . 6 

0.63 

93 

0.019 

465? 

0.51 

7.0 

7.7 

»  — 

91.0 

60  •  e 

0.14 

95 

0.104 

4634 

0.63 

'J1  •  J 

U  •  '■- 

37.0 

65.0 

0.61 

0.067 

4635 

*0.61 

G.l 

GG.7 

6  2.5 

65.6 

0.36 

63 

0.055 

4636 

0.42 

h     r . 

u  •  0 

93.1 

93.6 

O  0  .  '± 

0.63 

96 

G.O  70 

4643 

0.51 

C.2 

6.1 

92.6 

6  Li .  0 

0.34 

09 

4645 

0.33 

7.0 

G.3 

90.2 

92.7 

63.7 

0.21 

61 

0.064 

4647 

0.30 

J2.3 

Q  g  5 

0.67 

55 

0.050 

7.5 

7.7 

91.2 

C2.5 

£  *  c 

0.73 

97 

0.025 

4650 

0.55 

6.0 

.3 

91  o0 

67.6 

0.73 

60 

0.039 

-x651 

■-'  .  -x 

6.7 

i  J  .  'x 

92.1 

69  .  5 

0.25 

96 

0.142 

4652 

*0.1G 

0.2 

C!  C 

.y  .  -J 

91.6 

61. 5 

ctr,  c 

0.79 

90 

C.043 

4654 

0.52 

G.l 

7.G 

31.9 

93.1 

64.5 

0.  rO 

4655 

0.37 

G.l 

(..  •  o 

66.9 

92. 5 

67.0 

1.04 

90 

0.106 

4656 

0.74 

7.6 

G.7 

U  2  .  0 

62.1 

60.0 

0.023 

46  CI 

0.65 

7.5 

7.7 

•J  J  • 

91.0 

67.1 

0.77 

91 

4662 

*0.43 

6  . 

U  • 

92.7 

63.0 

1.13 

93 

0.065 

4GC3 

*6.20 

5.4 

G.7 

91.0 

61.4 

62.5 

0.63 

97 

0.020 

4666 

*0.3G 

2.0 

o  p 
~*  .  ^ 

op  -z 

9  2  «  G 

67.2 

0.39 

90 

0.031 
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Key 

Total 

Thin 

Thick  Juioo 

5.ndard 

Licucr  or  Blov;-up 

i«  Q  . 

*^  \A.  _L  j  .      J .  <.  .  X 

Jul  CO 

Pn  if  i  +-.  v 

Pur  i  tv 

V 

Filtration 

LlElQ 

Usod 

pH 

Bri-c 

X«V 

Pi  "1  for  An 

XOxiI|J 

Salts 

Lb  s  ■  Pg  i" 

L0  s .  Po  r 

c° 

JO 

Ton 



 — 

Ton 



4669 

0.55 

7.9 

G.2 

 ,  

00.2 

90.5 

70.0 

0.36 



97 



0.027 

4673 

0.27 

9.4 

90.0 

91.6 

59  •  4 

0.39 

92 

0.127 

4676 

0.35 

0.7 

0.4 

91.4 

93.0 

U  O  .  'x 

0.56 

93 

0.075 

4670 

0.67 

7.5 

7.4 

69.9 

91.3 

58.4 

1.30 

91 

4600 

0  •  2G 

0.1 

n  t 
O  •  u 

00.3 

90.7 

69.5 

0.43 

94 

0.040 

4632 

0 . 50 

n  7 
O  •  O 

90.5 

70.7 

.  o  X 

X 

0.027 

4691 

0.34 

0,5 

9.2 

93.6 

9  3. 0 

6^.4 

\J      »  J. 

v./  •  ^/  ^ 

89 

0.029 

/  ROS 
U  'x 

*9.30 

7.9 

0.1 

92,1 

92.7 

£P  ^ 
WW  •  \.) 

0 . 3  R 

96 

0.036 

(b)  Stoffcn  Op 

orations 

6402 

0.17 

0  G 

0.6 

93.7 

70.6 

0 . 69 

97 

0.064 

4607 

0.43 

CO 

9.1 

92.1 

0-46 

93 

0.010 

'.,620 

*0.35 

0.6 

(>  •  u 

09 . 1 

91.2 

71.0 

0. 39 

07 

0.003 

4624 

0  .50 

0.6 

91.9 

0-7? 

rj  7 

0.030 

4626 

0.47 

G.  7 

0.1 

90.1 

60  . 1 

0  -  0  3 

0  7 

0.  033 

4623 

0.50 

7.0 

no.  2 

09 . 5 

6"!  .  7 

0  - 1  ^ 

•  X  *J 

\J  .  X  ..  -•- 

4629 

■J  *  CjJ 

0.2 

0.9 

90.5 

91.9 

U  £|  J 

V_'  •  *X»..' 

0  049 

4630 

0.62 

7.9 

00.7 

91.1 

69 « 1 

77 

4631 

0.54 

3.0 

7.6 

%J  0  •  O 

9  2.5 

0-083 

4637 

0.25 

0  . 1 

0.1 

91.1 

91.6 

65.  7 

0-124 

4640 

0.74 

7.4 

7.5 

90.4 

90.9 

66.0 

1 . 16 

02 

0.039 

4641 

0.37 

0  . 1 

8.6 

9  2  .  0 

69  .0 

D.49 

96 

0.043 

4642 

0.42 

7.0 

01.0 

69.5 

0.  75 

99 

0.039 

4646 

*0.50 

7.5 

7.0 

J  JL  •  *  5 

L  3  .  0 

96 

0.040 

4653 

0.32 

7.4 

7.1 

92.4 

9  4.3 

66.  7 

0  .  °j  5 

O 

4656 

0  •  51 

0.2 

90.5 

66.1 

^  .  ~  ± 

r  n 

0.0^-5 

4657 

0.70 

0.1 

7.3 

09  .0 

o5  4  G 

0  S8 

QP 

46  60 

0.46 

7.0 

0.2 

04.4 

fin  i 

op 

v'  *0 

J  .  V  -  X 

4664 

0.10 

r .  h 

V  Q 

06.0 

n  /  ^ 

*y  j:  •  \J 

R8  R 

^'  o 

n   0  77 

.'  i  j  i  ( 

4665 

0  ■  4u 

G .  1 

1  0 
o  •  o 

x  •  w 

f,: ".  1 

r.rv 

n  o  ^  ? 

466;.. 

*o.:o 

* u 

0 . 1 

X  •  JL 

U  O  .  J. 

n  nil 

^  X 

4671 

0.12 

0.1 

w  •  x 

CO 

0  C  5 

*    J  •  X 

fiQ  -  ? 

U  -  .  Lj 

Q<5 

X 

4672 

0.56 

0.1 

0.4 

90-2 

fi,p.  _  pk 

1.10 

91 

4675 

*0.60 

w .  L> 

9  •  0 

01.0 

•01.0 

^,1  ? 

0.54 

ou 

0.050 

-677 

0.2 

■  i .  4 

r  0  .  3 

91.0 

65.3 

94 

0.037 

0.6 

/ 

u  .  X 

37,0 

;1  1 

.  -  X  c  X 

f  i  -  7 

0.02 

96 

a  « •  n  *» 
^    J  o 

0.16 

0.5 

7.7 

00.1 

92.1 

02.2 

0.42 

91 

46C4 

*0.47 

0 . 3 

9.4 

.  "i  Q 

. •  O 

04.1 

0  .  3  ? 

"1  02 

0.035 

4695 

*0.35 

7.0 

7.7 

J  ±  •  J 

C!  O 

64.3 

J .  3  j 

.,  5 

0.090 

**Vg.( 

a)  0.41 

.  .3 

0.7 

90.7 

91  •  9 

65.5 

0.60 

93 

0.055 

Avg.(b)  0.44 

U .  3 

90.2 

■1.9 

6^*9 

0.65 

D2 

0.050 

♦factories  sta 

rrod  sulphured 

thick  iuicc 

with  a 

porti 

-;n  or  all  of 

the  sul 

phur 

used 

■ 

Tho  average  line  salts  remained  at  a  fairly  high  lovol  in  spite  of  tho 
increased  use  of  soda  ash.     This  tendency  to  high  line  salts  has  continued 
for  the  past  five  years  but  was  highest  in  19-14.     The  general  requirement 
for  soda  ash  is  greater  at  cite f fen  factories  and  when  processing  deteriorat- 
ed beets.     It  is  probably  associated  with  the  quantities  of  reducing  sugars 
Destroyed  by  the  line,    A  reasonable  approximation  of  the  total  lime  salt 
characteristic  of  different  seasons  can  be  obtained  by  treating  as  whole  num- 
bers the  average  figure  for  lime  salts  of  first  liquor  and  that  for  soda  ash 
used  and  adding  them  together.     This  is  true  because  0.1  lb.  of  soda  ash  per 
ton  of  beets  is  approximately  equivalent  to  0.01%  lime  salts  on  liquor,  -us 
an  example*  the  data  of  the  past  seven  years  are  summarized  in  the  following 
table: 


Annual  Variation  in  Lime  Salts  and  Scda  Ash  Used 
Year  flon-Stef  fo.n  Operation     Stoffen  Operation 


Lime  Salts  Soda  Ash  *Lime      Lime  Salts  Soda  ^sh  *Lirae 
In  Stand.          Used.  Rating      In  Stand.  Used  Rating 
Liquor  Lbs.  Per                       Liquor           Lbs.  Per 
  Ton  Boots                           %  Ton  Boots 


1940  0.032  0.14  46  0.055  0.GG  121 

1041  0.034  0.09  43  0.059  0.57  116 

1942  0.030  0.11  40  0.0 GO  0.49  117 

1943  0.041  0.14  55  0.049  0.55  104 

1944  0.040  0.17  57  0,053  0.4G  99 
10  15  0.042  0.22  64  0.0G4  0.5G  120 
1940      _     0.055  0.20  83  0.050  0.50  116 


♦Lime  ratine  is  sua  of  figure  for  line  salts  and  that  for  soda  ash  used,  both 
being  considered  as  whole  numbers. 

It  is  seen  that  for  non-Stoffen  operation  the  total  soda  ash  requirement 
has  increased  mere  than  the  soda  ash  used  with  a  resulting  increase  in  resid- 
ual lino  salts,    est  of  fen  operations  fluctuate  in  this  respect  and  show  no 
rogular  trend. 

("■)  ..hite  Llassecuitos.  (Table  3)  The  194-6  average  white  massecuite  purities 
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SUG.iR  END  PROCESSING  DiiTA 


(a)  Non-Steffon  Operations 


Jfey 

White  Mass 

jcuitc 

Irfhite  Suga 

r  Hashing 

Sugar 

As 

Kc. 

Cu.  Ft. 

Mater 

Used 

High 

Sacked 

pH 

Purity 

Brix 

Per  100 

Temp 

•  kts.Per 

^ts.Por 

''vash 

lone,  la 

cisturc 

Su~ar 

Cu 

Machine 

100  Suk. 

Purity 

/° 

I'GOl 

6.1 

o  ^  n 

31.5 

3 . 40 

92 

14.0 

3.5 

52,0 

43 

0.022 

4  GO  3 

KJ  *  0 

91.2 

50.1 

-- 

91 

13 . 0 

3.3 

31.4 

35 

3.023 

4604 

6.6  . 

92.4 

32.2 

2.53 

105 

7.2 

2.2 

31.4 

52 

0.027 

4605 

9.4 

9c«3 

30.6 

3.20 

106 

14.0 

4.7 

32.5 

49 

0.035 

460  GA 

7.7 

91.4 

32.2 

c«7o 

130 

15.0 

3.5 

30.0 

— 

0.029 

4606B 

0 . 2 

92.2 

92.2 

2.76 

130 

12.0 

3.6 

30.7 

— 

0.022 

4G0G 

3.5 

92.0 

31.4 

3.36 

31 

17.0 

6.3 

06.3 

54 

0.046 

4609  ' 

9.6 

92.4 

30.6 

3.64 

52 

16.0 

69.7 

41 

0.036 

4610 

•  o 

D1.0 

91.2 

3.36 

55 

13.0 

7.3 

90.0 

32 

0.010 

4611 

o  •  9 

90.7 

31.6 

2.60 

96 

17.0 

6.5 

91.6 

45 

0.021 

4G12 

7.0 

36.0 

90.0 

-- 

65 

— 

— 

76 

0.033 

4G13 

7.0 

93.1 

92.0 

3.16 

on 

14.0 

3.5 

52.6 

54 

0.026 

46 14 

9.0 

91.7 

91.3 

■trio 

16.0 

7.0 

60.3 

45 

0.031 

4615 

7.6 

92.  9 

31.3 

2.65 

111 

10.0 

4.7 

34.1 

46 

0.034 

4616 

9.4 

92.2 

31.6 

3.31 

107 

14.0 

3.4 

30.1 

50 

0.050 

4617 

7.7 

93.1 

91.5 

3.13 

94 

16.0 

4.6 

33.4 

46 

0.031 

4610 

6  •  'i 

92.3 

52.0 

2.63 

123 

3.0 

32.7 

45 

0.012 

4621 

6.0 

30.6 

2.62 

99 

16.0 

4.1 

45 

0.022 

■1622 

9.0 

o  G  ♦  Q 

31.4 

2.95 

57 

16.0 

5.6 

51.1 

42 

0.020 

4623 

0,9 

32.1 

52.2 

2.55 

105 

7.2 

3.0 

30.0 

45 

0.030 

4-625 

6  •  o 

30.0 

31.3 

2.35 

95 

16.0 

7.5 

30.5 

42 

0.017 

4627 

9.4 

92.6 

30.6 

2.55 

99 

15.0 

5.0 

55.7 

39 

0.025 

46?  2 

8  »G 

30.6 

32.2 

3.21 

92 

16.0 

-- 

32.3 

33 

0.016 

4633 

7  / 
i  .  * 

66 . 1 

3 1.4 

3.22 

95 

20.0 

— 

36.4 

55 

0.030 

4634 

G  «  G 

9  2  •  o 

2.30 

97 

16.0 

5.6 

64.4 

45 

0.023 

'xL  3  5 

6.5 

92.4 

51.6 

3.22 

92 

14.0 

53.1 

56 

0.027 

463S 

6.6 

93.6 

32.9 

3.30 

55 

15.0 

3.7 

53.2 

49 

0.031 

4643 

9.1 

92.5 

90.2 

3.23 

92 

17.0 

5.3 

51.2 

43 

0.023 

4645 

6.2 

92.7 

92.1 

2.73 

55 

14.5 

6.0 

90.9 

46 

0.027 

4647 

6.3 

93.0 

31.0 

2.20 

103 

12.0 

3.0 

91.0 

36 

0.325 

4  Go:  9 

7.6 

92.3 

90.7 

c  .66 

92 

16.0 

3.0 

91. 4/ 

59 

0.025 

4650 

9.1 

92.0 

30.6 

3.35 

Oo 

17.0 

6.5 

52.0 

39 

0.027 

4651 

7.7 

92.0 

63.6 

3.31 

100 

16.0 

32.2 

46 

0.033 

4652 

5  .  7 

90.6 

31.4 

90 

17.0 

6.5 

O  J  o  1 

/  *" 

X-'j. 

0.024 

4654 

7.6 

63.1 

31.7 

96 

12.0 

2.5 

49 

0.023 

4655 

3.2 

31.5 

30.1 

o  on 

50 

14.0 

51.5 

0.033 

4659 

3.7 

91.6 

30.6 

3.03 

94 

12.6 

4.3 

52.2 

47 

0.046 

4661 

7.3 

90.6 

52.5 

2.40 

95 

12.6 

4.2 

63.2 

63 

0.035 

A  .'-  f  r\ 

3.4 

92.7 

31.3 

3 . 10 

no 

15.0 

50.0 

46 

0.034 

4o63 

9.1 

91.4 

32.6 

2.77 

9o 

12.9 

4.3 

63.3 

53 

0.045 

4666 

C.l 

93.2 

31.4 

120 

15.5 

4.0 

j2.3 

45 

0.021 
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Acy              3hite  iiassecuite                   "mhito  Sugar  V.ashing   Sugar  as 

*Jq»                   "                    ou«  ^»  "                v)r,tor  Used         "  High  Sacked 

pli       Purity    Brix    Per  100  Tcrrp.  O.ts.Por    Qts.Per      wash  Temp.  Moisture 
    Sugar     _p         Machine    100  Sug.  Purity  C°"  % 


4*^60 

ft  c 
o  .  ^ 

01.  G 

90.7 

3.30 

92 

16. 0 

5.2 

09.7 

57 

0.036 

4073 

a.9 

91.0 

91.4 

2.71 

96 

17.0 

6.0 

93.1 

39 

0.034 

4376 

0.3 

03.4 

02.3 

3.1C 

111 

15.0 

5.0 

94.9 

51 

0.023 

4579 

7.4 

01.3 

01.0 

3.23 

92 

15.1 

3.0 

91.3 

44 

0.042 

moo 

Co 

y  o .  b 

02. G 

3.17 

117 

17.0 

6.5 

00.7 

43 

0.047 

4oG2 

'  r; 

00.5 

01.1 

2.0G 

92 

10.0 

7.7 

GO.  4 

33 

0.024 

-j.  j  j  x 

0.1 

06. 9 

02.3 

2.74 

30 

11.0 

4.1 

00.7 

55 

0.025 

4654 

0.1 

7 

i>  o  .  1 

01.0 

3.20 

125 

15.1 

5.6 

03.7 

34 

0.031 

(b)  Stsffen  Operations 


4  GO  2 

0.2 

03.0 

3.00 

09 

14.0 

6  •  0 

93.4 

42 

0.027 

4607 

:;.o 

90.0 

3.27 

97 

13.0 

5.7 

90.1 

42 

0.033 

4620 

.  3 

91.3 

91.5 

3.35 

94 

13.0 

7.1 

09.0 

50 

0.020 

4624 

0.5 

92.0 

92.2 

3.05 

91 

10.0 

3.1 

91.2 

31 

0.021 

4626 

0.7 

00.  2 

01.2 

— 

93 

20.0 

10.0 

39.5 

33 

0.024 

4623 

0.3 

00.7 

01.6 

— 

91 

13.0 

6.5 

09.2 

52 

0.072 

4^29 

o  «  Li 

92.0 

Gl  £ 

2.77 

113 

15.0 

5.0 

92.7 

36 

0.030 

4630 

0.5 

91.2 

09.0 

3.51 

00 

13.0 

5.1 

90.5 

40 

0.043 

4631 

7.6 

92.9 

09.6 

3.20 

109 

13.3 

5.0 

94.4 

65 

0.041 

4637 

0.3 

91.7 

2.74 

109 
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arc  normal.'    In  the  past  sight:  years  tho  non-Steffen  no  an  values  have  ranged 

from  0.1*6  to  02. 3>  so  this  year's  01.3  purity  is  on  the  low  side.     The  nean 

Steffen  massocuite  purities  have  been  between  91.8  and  02.4,  and  this  year's 

02.0  purity  is  also  slightly  below  the  high  figure. 

The  annual  Brix  of  white  massecuites  and  the  oubio  feet  of  nassecuite 

per  100  pounds  of  recovered  sugar  are  especially  uniform.     The  comparative 

ncn-Steffen  and  Steffon  averages  for  the  past  six  years  are  as  follows: 

Ncn-Steffon  S toff on 

Massocuite  purity  02.0  02.1 

Llassocuito  Brix  01.5  91.1 
Cu.  ft.  I  assecuito  per 

100  lbs.  sugar  2.03  3.07 

(7)  hashing  of  V.'hite  Sugar.  (Table  3)  while  the  amount  of  wash  water  remained 
normal,  the  temperature  of  the  water  averaged  higher  than  previously  due  to 
an  increase  in  number  of  factories  using  superheated  water.     It  is  true  that 
the  purity  of  tho  high  wash  is  somewhat  affected  by  accuracy  in  the  separa- 
tion of  the  wash  from  the  run-off  high  green  sirup,  but  this  wash  purity  is 
still  a  fair  gauge  of  the  quality  of  the  washing.     The  higher  the  purity  of 
the  wash,  the  better  is  the  quality  of  the  white  sugar  produced.     The  effi- 
ciency of  the  washing  is  dependent  on  the  centrifugal  and  washing  equipment 
used,  us  well  as  the  quantity  and  temperature  cf  the  water. 
(C)  Raw  Massocuitcs  and  Sugars.  (Table  4)  Tho  purities  of  high  and  low  raw 
massecuites  and  sugars  averaged  essentially  as  usual.     On  examination  of  the 
data  of  past  years,  it  is  to  be  noted  that  the  purity  of  the  high  raw  masso- 
cuite is  nearly  constant,  therefore,  the  largest  drop  in  purity  in  boiling 
white  sugar  occurred  these  years  when  the  white  massocuite  purity  was  highest. 
In  ncn-Stoffen  operations  the  moan  change  in  purity  between  white  massecuite 
and  high  raw  massocuite  is  7.3  while  fcr  Steffon  operations  it  is  only  G.7. 
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Thc  corresponding  values  for  the  change)  between  high  raw  and  low  raw  masse- 
cuitos  are  'J.  7  and  G.7.  It  would  appear  that  the  rate  of  crystallization  of 
sucrose  from  Stcf.fon  liquors  is  much  retarded*  probably  by  tho  nature  of  the 
recirculated  impurities.  Those  impurities  are  known  to  bo  mostly  raffinoso, 
Sulphates*  and  organic  salts.  Raffinoso  is  somewhat  mellassigonic,  but  sul- 
phates are  net.  •  Neither  the  nature  of  tho  organic  salts  nor -their  effect  on 
crystallization  is  well  known. 

(9)  Beet  StoragOt     Of  the  more  than  ten  million  tons  of  beets  sliced  this 
season  about  do;.-  were  processed  after  pile  storage  of  over  thirty  days.  In 
a  few  instances  some  of  the  beets  we're  in  storage  for  mere  than  cne  hundred 
days.     Hie  problem  of  protecting  such  stored  beets  from  excessive  respiration 
spoilage,  and  freezing  losses  is  far  from  solved.     where  sunshine  is  prcvalon 
the  use  of  "whitewashing  on  the  exterior  of  the  piles  is  sure  to  reduce  losses 
Also,  it  appears  that  the  use  of  supplemental  forced  ventilation  of  the  piles 
produces  savings  in  excess  of  those  to  be  expected  from  the  temperature  re- 
duction obtained.     Some  of  tho  commercial  loss  is  undoubtedly  due  to  break- 
age of  beets  during  the  extra  handling  and  washing  and  to  diffusion  of  sugar 
during  fluming  and  washing.     These  fixed  losses  make  the  daily  losses  for 
brief  periods  of  storage  appear  large  and  far  in  excess  of  a  reasonable  res- 
piration loss.     For  long  storage  periods  it  appears  that  protection  from  free 
in.;"'  damage  must  be  developed. 
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IABLE  4 
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B.  Chemical  and  Physical  Uata  on  the  Composite  Sugars 

(1)  Ash  Content.  (Table  5)  -as  for  the  past  few  years  the  figures  for  ash  con- 
tent are  based  on  specific  conductivity.     However*  a  constant  factor  was  not 
used;  instead,  the  ash  values  were  estimated  by  the  procedure  proposed  in 
the  report  for  the  1944  campaign  (pages  26-32).     This  takes  into  account  the 
conductivity  of  the  inorganic  anions  of  CI,  SC>  and  SOj  in  quantities  found 
to  be  present. 

The  non-Steffen  sugars  were  definitely  lower  in  ash  as  compared  with  the 
1945  sugars,  and  two-thirds  of  the  factories  showed  improvement.     The  steffen 
sugars  had  essentially  the  same  ash  content  as  in  the  previous  year,  the  car- 
bonate ash  being  slightly  lower  and  the  sulphated  ash  slightly  higher.  How- 
ever, about  60/'o  of  these  factories  produced  higher  ash  sugar  than  last  season. 
The  general  average  ash  level  has  changed  very  little  in  the  past  ten  years. 

In  the  discussion  of  the  washing  of  white  sugar  it  was  mentioned  that 
the  efficiency  of  washing  is  partly  indicated  by  the  purity  of  the  high  wash. 
The  evidence  of  this  correlation  is  seen  in  the  following  summarized  data: 

Purity  of  High  >va&h  Purity  of  High  tvash 

 Below  90°   Over  92°  

ilon-Stoffen         Steffen    Hon-Steffen  '  Steffen 

Avg.  Purity  of  ivash  88.9°  89.1°          93.1°  94.1° 

Avg.  Sulphates  Ash  168  p. p.m.  181  p. p.m. 112  p. p.m.  127  p.p.nu 

Avg.  Pormula  Rating,  %  92.1  94.2            94.7  97.0 

Number  of  Samples  Averaged  8  7               15  5 

Note  the  contrast  between  168  p. p.m.  of  ash  associated  with  a  low  purity 
wash  and  the  112  p. p.m.  for  sugars  with  the  high  purity  wash  in  the  case  of 
the  non-Stcffen  sugars  and  the  similar  comparison  for  the  Steffen  sugars, 

(2)  Sulphites.  (Table  5)  Yihlle  the  general  mean  for  S02  content  is  slightly 
above  that  for  last  year  this  is  entirely  due  to  an  increase  in  this 


constituent  in  the  Steffen  sugars*    -about  17%  of  the  supers  contained  over 
10  p. p.m.;  only  4%  contained  over  20  p»p»tn»;  and  ^0%  contained  under  5  p. p.m. 
Cf  the  thirteen  factories  which  produced  sugars  containing  10  p. p.m.  or  more 
of  S0£*  all  but  three  usod  0.5  lbs.  or  more  of  sulphur  per  ton  of  beets*  0f« 
the  32  factories  whose  sugars  contained  under  5  p. p.m.  SOg,  all  but  four  used 
less  than  0,5  lbs.  s\jlphur,  and  over  half  of  them  used  less  than  0.3  lbs., 
per  ton  of  beets. 

(5)  Sulphates.  (Table  5)  Sulphates  (SO-)  in  the  sugars  averaged  below  last 
season's  figures  for  both  non-Steffen  and  Steffen  factories.     Only  five 
sugars  contained  over  20  p. p.m. 

(4)  Chlorides.  (Table  5)  Chlorides  (Cl)  were  higher  than  normal,  the  general 
average  being  the  highest  since  1938.     It  is  still  a  very  low  amount,  and 
only  four  sugars  had  over  20  p. p.m. 

(5)  Lime.  (Table  o)   The  lime  (Cab)  content  remained  at  the  moderately  high 
level  of  last  year's  sugars.     Only  ten  sugars  had  10  p. p.m.  or  higher.  The 
relationship  of  lime  in  the  sugar  to  lime  salts  in  standard  liquor  is  very 
irregular.     However*  lime  in  sugars  from  the  ten  factories  reporting  the 
highest  lime  salts  averages  8.7  p.p.m.  while  lino  in  sugars  from  the  ton 
factories  reporting  the  lowest  lime  salts  averages  only  3.4  p.p.m. 

(e)  Mncral  and  Organic  Salts.  (Tabic  5)   The  organic  salt  anion  is  estimated 
on  the  basis  described  in  the  19 44  report,  pp.  26-32.     The  sum  of  the  basic 
equivalents  of  the  determined  quantities  of  SO-,  S03,   o.rid  Cl  is  subtracted 
from  the  total  basic  equivalent  as  indicated  by  the  specific  conductivity. 
The  organic  basic  equivalent  is  calculated  to  an  arbitrary  anion  having  a 
combining  weight  of  79.     Both  mineral  and  organic  salts  are  calculated  as 
salts  of  potassium  and  sodium  in  the  ratio  of  2-1. 
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T.mBLj£  5 

IIIKBRAL  COMPONENTS  07  SUGARS 


(a)  Non-Stoffen  Sugars 
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TaBLE  5"-  Continued 
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CO 
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♦General  average 


The  1946  non-Steffen  sugars  were  lower  than  1345  in  both  mineral  and 
organic  salts*  the  proportional  reduction  being  nearly  15%  in  each  case. 
For  the  Steffen  sugars  there  was  an  increase  in  mineral  salts  which  exceed- 
ed the  very  small  increase  in  organic  salts.    All  of  the  normally  Steffen 
factories  which  operated  non-Steffen  process  in  1945  continued  to  do  so, 
and  one  additional  Steffen  factory  made  the  shift.     This  situation  affects 
the  comparison  of  annual  averages,  since  so  many  of  the  factories  involved 
are  in  one  geographical  area. 

(7j  Refl •;ctanoo>  (Table  6)  The  reflectance  values  for  the  sugars  remained 
at  the  high  level  of  the  1345  sugars;  in  fact,  the  general  average  was  the 
highest  yet  recorded,  but  the  margin  of  difference  was  very  small.     The  gen- 
eral average  for  1945  was  33.5  as  compared  with  the  current  value  of  93. G. 
ie)  Color  and  Turbidity  in  Solution.  (Table  o)  The  higher  average  for  color 
in  solution  was  largely  the  effect  of  an  especially  high  color  in  a  few  sam- 
pies.     Turbidity,  on  the  other  hand,  remained  at  a  low  level.     The  clarity 
of  sugars  in  solution  has  improved  steadily  through  the  past  twenty  years, 
and  very  few  sugars  show  more  than  a  trace  of  turbidity. 
(g)  Foaming  Test.     (Table  G)  The  results  of  foaming  tests  agreed  closely 
with  last  year's  low  values.     There  were  no  high-foaming  samples  either  year* 
The  stirring  technique  is  still  used  in  the  testing,  so  the  low  values  ob- 
tained are  especially  favorable • 

(lO)  Formula  Rating  Percentages.  (Table  6)  The  overall  sugar  quality  as  in- 
dicated by  the  arbitrary  formula  rating  percentage  shows  little  change  from 
last  year.     There  was  some  decrease  in  the  values  for  the  non-Steffen  sugars, 
partly  due  to  the  higher  sugar  solution  color.     It  may  be  noted  that  one  sam- 
ple of  sugar  met  the  arbitrary  sugar  standard  completely  and  several  others 
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PHYSICAL  PROPERTIES  nlW  RATING  Ox?  SUG-iRS 


(a)  Non-Steffon  Sugars 
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Airr-.(b)  93.33        2.45  2.73  7.17 

*Avg.  G    33. C2        2. 50  3.15  7,22 


101.4        70. C  95.0  45.2 

130.9        00.9  95.9  40.1 

101.2        73.6  95.3  42.7 


♦General  average 


were  vary  close  to  the  10Q%  mark,    -n-s  in  past  years,  the  formula  rating 
is  based  on  sulphites,  sulphated  ash,  solution  color  and  turbidity,  reflect- 
ance, and  foaming. 

( 1 1 ) _ 3 or,; or i nr  To s t s .  (Table  7)  The-  screening  tests  were  made  on  100-gram 
portions  of  sugar  taken  from  one-half  of  a  two-pound  lot  of  sugar  put 
through  a  Jones  Sampler  riffle.     This  is  a  step  in  the  right  direction,  but 
even  more  thorough  mixing  would  be  desirable  considering  the  difference  in 
results  of  tests  made  last  year  on  duplicate  samples  from  the  same  lot  of 
sugar.     The  data  obtained  were  used  in  calculating  a  fineness  modulus  ac- 
cording to  the. method  of  Noes.     The  average  grain  size  on  this  basis  is 
somewhat  smaller  than  last  year,  but  a  number  of  samples  are  relatively 
coarse.     The  relation  of  grain  siz?  to  reflectance  measurements  is  well 
known,  but  there  wore  a  number  of  samples  which  did  not  show  the  usual 
trend  to  lower  reflectance  for  the  larger  grain  size.     The  sixteen  sugars 
with  fineness  moduli  over  50  averaged  93.3  reflectance,  while  the  twenty 
sugars  with  fineness  of  35  or  below  averaged  93.9  reflectance.  Therefore, 
the  effect  of  grain  size  on  reflectance  would  not  appear  to  be  very  pro- 
nounced in  this  range. 

The  operational  data  for  19 40  indicate  a  lower-sucrose  beet  and  a  lower 
purity  juice  were  processed;  yet  the  general  quality  of  the  white  sugar  prod 
uct  was  well  maintained.     The  few  sugars  that  were  out  of  line  in  respect 
to  particular  tests  are  obvious  in  the  tables  and  require  no  comment.  On 
the  basis  of  the  formula  rating,  over  70,o  of  the  sugars  were  equal  to  or 
better  than  'j5%  of  the  standard  and  only  5/2  rated  lower  than  00%  of  the 
standard. 


TiiBLE  7 


SCRBSNDIG  T.STS  ON  SUG.JiS 

(a)  Non-Steffsn  Sugars 
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4694    0.0      1.5        1.0      35.2    16.5    14.0      6.0      5,0        2.0  54.2  35.0 

(b)  Steffen  Sugars 
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o .  e 

4.3 

46.5 

27.2 

4664 

0.0 

1.3 

27,5 

35,0 

14.0 

11.2 

5.0 

4.5 

1.5 

62.5 

43.3 

4665 

0.0 

2.2 

29  •  0 

36.0 

12.0 

0  a  2 

4.0 

4.5 

2.5 

65.0 

46.6 

4668 

0  #  0 

1.0 

2'x  .  2 

40.5 

16.0 

9.5 

4.3 

3,7 

0.8 

64.7 

42.9 

4671 

0.0 

1.2 

26.  6 

37,7 

13.5 

10.3 

5.0 

3.9 

1.6 

64.5 

43.7 

4672 

0.0 

0.7 

10.0 

42.1 

16.5 

10.5 

5.0 

4.5 

2.7 

60.1 

36.3 

4675 

0.0 

0.5 

26.2 

38.3 

14.5 

10.5 

5.0 

3.8 

1.2 

64.5 

42.5 

4677 

<J  .  o 

0.5 

23,0 

44.0 

15.5 

9.5 

3.7 

3.0 

0.8 

67.0 

42.5 

4670 

0.0 

3.5 

36.0 

34.5 

10.5 

0.2 

3.0 

2.7 

0.0 

70.5 

57.1 

4633 

0.2 

1.3 

41,7 

42.0 

n  ■> 
«»■-.' 

4.0 

1.3 

0,2 

0.3 

83.7 

65.3 

4604 

0.0 

40 . 0 

14.2 

6.2 

5.5 

5.6 

48 .  3 

20.2 

469  5 

0,0 

9  O 

23.3 

35.0 

14.3 

11.0 

6.2 

5.0 

2.5 

58.3 

40.2 

Avg.(a)0.06  2.72      26,95    33.83  13.10  10.08     5.42*4.71      2.22  60.8  45.2 

ATg.("b)0,  -2  1.22      23.01    37.34  14.53  10.90    5.46     4. 15      2.55         60.4  40.1 


CdForts  SByall  :Uu 
o/lc/47 


-25- 

PAR$  II 

BIOLOGICAL  STUDIES  OF  SUGARS 
By  H.  H.  Hall  and  Dorothea  J.  Teunisson 

The  data  presented  in  this  part  of  the  report  concerns  the  biological 
quality  of  the  sugars.     The  samples  were  examined  for  various  microorganisms, 
particularly  aerobic  and  anerobic  thermophilic  bacteria>  mesophilic  bacteria, 
veasts,  and  molds  which  might  influence  the  desirable  characteristics  or 
keeping  quality  of  canned  foods,  beverages,  dairy  products,  frozen  foods, 
desserts,  candies,  etc.     Examination  of  the  samples  was  likewise  made  to  de- 
termine the  relative  amounts  of  substances  which  stimulate  the  growth  of 
yeast  in  sugar  solutions  and  which  therefore  help  to  determine  the  suita- 
bility of  the  sugar  for  use  in  the  manufacture  of  beverages. 

The  data  wore  obtained  by  the  examination  of  samples  described  in  the 
preceding  part  of  the  report,  and  the  same  identification  numbers  have  been 
used.     The  results  arc  given  in  two  sections,  namely:     (l)  examination  for 
microorganisms,  and  (2)  examination  for  yeast  growth-promoting  substances. 

£L*Al.INATION  FOR  I:ICRC0RG^"I3j;S 

The  examination  for  microorganisms  was  limited  to  the  detection  and 
enumeration  of  the  numbers  of  characteristic  organisms  of  two  groups  which 
are  considered  to  be  of  economic  importance  in  trie  industrial  use  of  sugar, 
namely:  (l)  thermophilic  organisms,  and  (2)  mesophilic  organisms.  These 
groups  are  differor.tio.ted  by  the  temperature  requirements  for  optimum  growth- 
ushoroas  the  incubation  temperature  for  the  culture  of  thermophilic  organisms 
is  55°  C.  (131°  p.),  the  latter  group  is  best  cultured  at  30°  C.  (8G°  F, ) . 
There  are  specific  typos  of  organisms  in  each  group  for  which  examination 
was  made  and  for  which  selected  culture  media  were  used. 
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Thcrmoobilic  Bacteria.     Tho  samples  wore  examined  for  spores  of  all 
three  groups  of  thermophilic  bacteria  that  are  important  as  spoilage  agents 
in  non-acid  canned  foods,  i.e.,  flat  sour  bacteria  (Bacillus  s t e ar o t he rmoph i lus),; 
sulfide  spoilage  bacteria  (Clostridium  nigrif icans ) ,  and  thermophilic  anaerobes 
not  producing  hydrogen  sulfide  (Ci .  thermosacoharol . yticur ) ,  frequently  referred 
to  as  the  "hard  swell"  type.    References  to  various  publications  regarding 
the  presence  and  significance  of  these  types  of  microorganisms  occurring  in 
sugar  have  boon  given  in  previous  reports.    Several  of  these,  repeated  for 
the  benefit  of  those  who  have  recently  undertaken  bacteriological  testing, 
are  as  follows:     Cameron,  2.  J.  and  C.  C.  "vvilliams,  (1938)  The  Thermophilic 
Flora  of  Sugar  in  its  Relation  to  Canning,  Jour.  L'act. ,  Vol.  15,  page  31  s 
Cameron,  E«  J.  and  J.  Yesair,  (l93l)  Sugar  Contamination;  Its  Effect  in 
Canning  Corn,  Carmor,  Vol.  72j  Owen,  W»  L.  and  R.  Kobley,   (1932)  Thermophilic 
Bacteria  in  Refined  Cane  Sugars,  Indus,  and  Sngin.  Chora* j  Vol,  24,  page  104; 
Calton,  C.    F.  (1936)  Ihermophilic  Contamination  v.Ithin  the  Sugar  Factory, 
Indus,  and  Sngin*  Chcm.,  Vol.  28,  page  1235* 

The  methods  and  culture  media  used  for  examining  the  samples  for  thermo- 
philic bacteria  are  given  in  the  Official  and  Tentative  Methods  cf  the  -associa- 
tion of  Official  Agricultural  Chemists,  Sixth  Edition,  1945,  pages  753-755, 
with  the  exception  that  modified  culturo  media,  described  below,  were  used 
for  detecting  organisms  of  the  hydrogen  sulfide  and  "hard  swell"  types.  The 
formula  of  the  medium  used  for  detecting  organisms  of  the  hydrogen  sulfide 
type  is  a s  foil ows : 
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Tryptone  (Bacto)  .    10  grams 

Sodium  sulfite  1  grain 

Ferric  citrate  (5$  sol'ni)  10  mis. 

Agar  20  grams 

Distilled  wator  1000  mis. 
Tube  and  autoclave  at  15  pounds  for  20  minutes. 

Inoculation  and  incubation  of  tubes  of  this  medium  and  re- 
cording of  results  are  the  same  as  described  in  the  above 
reference.     The  formula  of  the  medium  used  for  detecting 
organisms  of  the  "hard  swell"  type  is  as  follows: 

Tryptone  (Bacto)  10  grams 

Dextrose  5  grams 

Potassium  phosphate  (dibasic)  1.25  grams 

Yeast  extract  (bactc)  1  gram 

Distilled  water  1000  mis. 

Tub j  and  autoclave  at  15  pounds  for  20  minutes. 

Stratifying  medium 

Tryptcnc  5  grams 

Agar  15  grams 

Distilled  wator  1000  mis. 

Dlask  end.  autoclave  at  15  pounds  for  20  minutes. 

Inoculation  and  incubation  of  tubes  of  this  medium  and 

recording  of  results  are  the  same  as  described  in  the  above 

references. 

It  will  be  recalled  that  tectorial  standards  have  been  adopted  for 
vanning- gr ado  su-ars  based  on  the  permissible  number  of  thermophilic  bacteria 
per as  contained  in  a  given  quantity  of  sample.     The  standards  are  given  for 
eedy  reference  as  follows : 

Total  Aercbic  Thormophi lie  Spores  shall  not  exceed  125  per  10  grams  of 
ugar  • 

Aorobic  r'lat  Sour  Spores  shall  not  exceed  50  per  10  grams  of  sugar. 
Anaerobic  Sulfide  Spoilage  Spares  shall  net  exceed  5  per  10  grams  of 
uVar. 
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-i.na3robic  hard  Swell  Spores  shall  not  be  present  in  more  than  four 
(60.0/0)  of  the  six  tubes  of  medium  inoculated  with  the  test  sample. 

The  results  of  the  examination  of  samples  to  determine  their  quality 
in  relation  to  the  above  standards  are  given  in  Table  I. 

ocvonty- seven  samples  were  examined  and  seven,  or  did  not  meet 

the  specifications  set  forth  for  canning-grade  sugar.     These  seven  samples 
Were  contaminated  with  excessive  numbers  of  flat  sour  spores.     Three  of 
them  also  had  higher  total  aerobic  spore  courts  than  permitted  by  the  spec 
fications.    ft  one  of  the  samples  was  found  to  contain  excessive  numbers  of 
sulfide  or  hard  swell  spores,  a  condition  which  v;as  also  found  last  year. 
Cn  the  basis  of  thsse  results  it  is  apparent  that  a  laboratory  conducting, 
examinations  of  shift  or  daily  composite  samples  need  not  place  the  same 
emphasis  on  anerobic  types  of  organisms  as  is  placed  on  the  more  numerous 
aerobic  ty^cs. 
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comparison  of  the  factories  whose  samples  were  excessively  contami- 
nated this  year  with  those  of  the  previous  year  shows  that  three  factories 
had  excessively  contaminated  samples  for  both  campaigns,     a  further  compari- 
son of  all  factories  submitting  excessively  contaminated  sugar  during  the 
past  four  campaigns  is  made  in  Table  II  and  shows  that  during  these  years 
one  factory,  Ho.  — 28,  did  not  manufacture  sugar  that  met  the  canning- 
grade  specifications,    .nmong  the  factories  represented  by  samples  listed 
in  Table  II,  seven  had  two  or  more  composite  samples  with  excessive  num- 
bers of  thermophilic  spores  during  the  past  four  campaigns: 

Table  ii 

SAi-PLEb  EXCESSIVELY  COiJTAl JOMBD  ulJH  TKEKiiuPHILIC 

SCORES  DURING  PAST  CaLPAIGNS 

1946  1945  1944  1943 

4601  N.  S.  4401 

4406 

4311 

4413 

•1618  „  H.  S.  N.  S. 

4523  4423  N.  S. 

4628  4528  4428  4328 

4629  4529 
4657 

N.  S .  4439 
4547 

<*655  4-455  N.  S. 

4562  Li.  S.  N.  S. 

4575  4475  4375 

4577 

4695  4595 
N.  S.  =  Ho  Sample 


Tho  examination  of  composite  samples  of  sugar  for  thermophilic  organ- 
isms was  begun  on  the  1933  campaign  samples,    at  that  time  there  wore  lit- 
erature reports  indicating  that  thermophilic  organisms  wore  present  in 
varying  numbers  end  that-  sugar  had  teen  found  to  be  the  source  of  food 
spoilage  organisms.    As  a  result  all  of  the  samples  available  that  year 
were  oxo.minc-d  by  methods  recommended  by  tho  national  Canners'  -association 
laboratory  to  determine  their  quality  in  respect  to  standards  which  had 
already  been  suggested  for  canning-grado  sugar.     Of  the  58  samples  examin- 
ed 39,  or  67.2;%,  woro  found  acceptable  for  canning  purposes.     The  samo  tests 
were  made  each  year  thereafter  with  the  same  techniques  and  media,  or  suita- 
ble modif ications  thereof,   on  tho  composite  samples.     The  number  of  samples 
examined  each  year,  except  1934,  together  with  the  number  and  per  cent  of 
samples  meeting  the  specifications,   is  given  in  Table  III,     The  results  for 
1934  are  omitted  because  it  is  believed  they  did  not  represent  the  true 
quality  of  the  sugar.     From  tho  table  it  is  seen  that  tho  quality  of  the 
sugar  improx-ed  steadily  frt>n  1933  through  1938,  a  period  when  field  studies 
were  being  made  to  determine  the  sources  of  the  organisms  in  the  sugar  and 
of  methods  for  their  elimination.     It  will  be  noted  that  at  no  time  did  all 
samples  meet  tho  canning-grade  specifications.     Tho  failure  of  seme  samples 
to  meet  the  specifications  does  not  mean  that  all  strikes  of  sugar  compris- 
ing the  composite  sample  were  excessively  contaminated;  this  was  demonstrated 
by  the  examination  of  strike  samples  from  individual  factories. 

kosophilic  Organisms,     -although  standard  methods  or  culture  media  have 
net  been  universally  adopted  by  laboratories  for  the  examination  of  sugar 
for  mcsophilio  organisms,  this  laboratory  began  the  examination  of  the 
composite  samples  for  members  of  this  group  in  1939,  employing  techniques 
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TAhLE  Ill 


COMPOSITE  SAMPLES  OF  SUG-Jl  MEETIHG  CiiMIMG- 
GEADE  S^ECIi'iCiiTIO.:S 


Cocip-igxi         Number  Samplos       ITumbor  samples      Per  Cent  Sample's 
5Toar  Tested  Passed  Passed 


1946 

nn 
\  i 

70 

90.9 

1945 

70 

62 

88.5 

1944 

69 

61 

88.4 

1943 

65 

61 

93.8 

1942 

67 

83 

95.4 

1941 

87 

77 

88.5 

1940 

87 

01 

93.1 

1939 

75 

65 

86.7 

1938 

77 

74 

9  3.1 

19  37 

70 

65 

92.9 

1936 

70 

59 

84.3 

1935 

65 

47  V:' 

72.3 

1933 

58 

ft  8 

o7 . 2 

and  ncdia  which  previous  experience  indicated  would  neet  its  needs.  Sug- 
gestions as  to  the  numbers  of  organises,  including  aerobic  bacteria*  yeasts 
and  molds,»  in  sugars  for  specific  uses  have  been  made,  and  the  quality  of 
the  composite  samples  has  been  judged  accordingly.     The  methods  for  deter- 
mining these  organisms  and  the  suggested  standards  wore  given  in  the  re- 
port issued  last  year  but  are  repeated  for  convenience. 

aerobic  Bacteria.     Twenty  grams  of  sugar  is  weighed  as optic ally  into  a 
sterile  150-ml.  iSrlonmeyor  flask  narked  to  indicate  a  volume  of  100  ml. 
Sterile  distilled  water  is  added  nearly  to  mark.     The ' sugar  is  dissolved  by 
gentle  shaking,  and  the  volume  is  made  up  to  100  ml.     Five  ml.  of  the  solu- 
tion, containing  one  gran  of  sugar,  is  distributed  through  5  Petri  dishes 
which  are  then  poured  with  Bacto  dextrose -tryp tone  agar  containing  brom- 
crosol -purple  indicator.     The  plates  are  incubated  at  30°  G,  for  48-72 
hours  before  being  counted.    i«j id-forming  organisms  are  identified  by  the 
production  of  a  yellow  zone  around  the  colony,  similar  to  that  described 
for  flat-sour  typo  of  thormophiles.     The  number  of  acid-forming  organisms 
is  combined  with  the  number  of  non-acid  types  to  obtain  the  total  count. 

Yeasts  and  I  .olds »     Five  ml.  of  the  same  sugar  Solution  is  distributed 
through  5  Petri  dishes  as  before.     The  plates  are  p cured  with  standard  wort- 
agar  and  are  incubated  at  30  '  C.  for  5  days  before  being  counted.     On  account 
of  the  relatively  small  number  of  yeasts  and  molds  usually  present  in  sugar, 
difficulty  is  not  often  encountered  when  they  are  cultured  together.  Since 
s  me  typos  of  bacteria  arc  capable  of  growth  en  this  medium,  microscopic 
examination  is  made  of  doubtful  colonies  for  verification  as  yeasts. 

although  standards  have  not  been  established  for  the  number  of  noso- 
philia organisms  in  sugar,  it  has  been  suggested  that  the  total  bacteria 
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count  should  not  exceed  100  per  gram.    Almost  complete  frced.cn  from  yeasts 
and  molds  is  suggested  for  sugar  to  be  used  by  the  dairy  and  beverage  in- 
dustries. 

The  1046  results  of  the  examination  for  mesophilic  organisms  are  given 
in  Table  I. 

There  were  four  samples,  or  5»2%»  which  contained  more  than  100  meso- 
philic bacteria  per  gram  of  sxigar.     In  1945  8.5%  of  the  samples  contained 
more  than  100  mesophilic  bacteria  per  gram,    -although  there  were  fewer  sam- 
ples having  total  counts  in  excess  of  100  bacteria  per  gram  in  1946,  the 
avorago  bacteria  count  is  40.1  as  compared  with  58.4  per  gram  in  1945  sam- 
ples.   On  this  basis  there  is  very  little  difference  in  the  quality  of 
the  sugar  during  the  past  two  years. 

Yeasts  were  detected  in  only  two  samples*  and  the  largest  number  found 
was  two  per  gram  of  su-ar.    Mold  contamination  was  found  in  47  sanples,  or 
61»0%,  as  compared  with  78.5/o  in  1945.     The  number  of  colonies  varied  from 
one  to  511  per  gram  of  sugar.    As  previously  mentioned  there  are  no  standards 
for  mold  contamination  in  sugar,  so  the  samples  cannot  be  evaluated  on  this 
basis  as  ingredients  of  food  products.     It  is  believed,  however,  that  when 
the  number  of  colonies  exceeds  5  per  gram  of  sugar,  unusual  conditions  that 
contribute  to  meld  contamination  probably  exist  within  the  factory  and 
measures  should  be  taken  to  locate  their  source.     It  is  significant  that 
apparently  pure  cultures  of  molds  were  found  in  some  samples.     This  is  an 
indication  that  contamination  originated  from  some  localized  point  in  the 
process,  ro.thcr  than  from  air  borne  contamination,  which  usually  introduces 
a  variety  of  molds. 

In  summarizing  the  results  of  the  bacteriological  examination  of  the 
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1946  sugar,  and  evaluating  its  overall  quality  in  comparison  with  sugar 
manufactures  in  1945,  it  nay  bo  seen  that  there  was  a  slight  improvement 
from  the  standpoint  of  contamination  with  thermophilic  bacteria.  Although 
there  was  an  increase  of  2.4%  in  samples  mooting  the  specifications  for 
canning-grade  sugar,  perhaps  moro  significant  is  the  reduction  of  the 
average  total  aerobic  thermophilic  bacteria  from  45.4  per  10  grams  last 
year  to  25.4  por  10  grams  this  year*    As  previously  noted  there  is  very 
little  difference  in  the  quality  when  based  on  mosophilic  organisms. 
JXiLIN^TIOX  FOR  Y&.ST  GR0V."TH-±3R0L0T1HG  SUBSTANCES 
rho  composite  samples  were  again  examined  for  the  presence  and  rela- 
tive amount  of  substances  which  promote  the  growth  of  yeasts  in  solutions 
of  the  sugar.     Information  regarding  the  identification  of  these  substances, 
their  significance  in  beverages,  and  methods  for  estimating  and  reporting 
the  relative  amount  in  each  sample  was  reviewed  in  the  1942  and  1943  cam- 
paign reports  (Mimeographed  Circulars  aIC-29  and  aIC-62,  respectively). 
During  the  course  of  the  study  on  various  phases  of  this  subject  three 
technical  papers  have  been  published.     They  are  listed  for  further  refer- 
ence, as  foil ows : 

Yeast  Growth  Stimulants  in  \vhite  Sugo.rs,  by  H.  H.  Hall,  L.  H.  James 
and  L.  S.  Stuart.     Indus* and  Bngin.  Chom.,  25,  1052-1054.  (1933). 

Crystal  Surface  Contaminants  and  Biological  Quality  of  Sugar,  by 
H,  H.  Hall  and  L.  H.  James.  Facts  About  Sugar.  31,  po.  222-223. 
(1936).  ~" 

a  Study  of  Yoast  Growth- Promoting  Substances  in  unite  Sugar,  by 
H.  H.  hall,  K.  S.  Paine  and  F.  W.  Fabian.     Food  Research.  12, 
No.  2,  pp.  99-110  (1947) * 

RESULTS 

The  results  of  the  examination  of  the  samples  for  yoast  growth- 
promoting  substances  are  given  in  Table  IV  in  which  the  samples  are 


arranged  in  mMorical  order  of  increasing  70 ast-inoculura  multiple  values. 
Vrr  yoUr  immediate  irif  orraation*  the  yeasts  inoculum  multiple  is  obtained 
by  dividing  the  number  of  yeast  cells  per  nl«  after  72  hours'  incubation 
at  30°  C.  by  the  number  introduced  into  the  sample,     f ho  value  1.0  means 
that  there  was  no  multiplication  of  cells  and  that  yeast  growth-promoting 
substances  are  considered  to  bo  absent  when  determined  by  this  method. 
The  samples  are  ranked  according  to  tho  yeast  inoculum,  multiple  values. 

The  range  of  yeast-inoculum  multiple  values  is  from  1.0  to  30.3.  All 
cf  the  samples  arc  considered  to  bo  well  within  the  safe  limits  for  use  in 
tho  manufacture  of  beverages. 
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TiiBLE  IV 


M  OF  1946  COMPOSITE  S'OGM  SiLMPLES  013  BkSIS  OF  RELATIVE 
FREEDOM  FROM  YSuST  GRO^TE-PROLiOTIlIG  SUBb'TiUJCES 
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